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Abstract: The aim of the study is to determine the factors that contribute to the body mass index (BMI) of
adults and evaluate the eating habits of the individuals. The study was conducted on 498 adults whose ages
were ranging from 20 to 85 (39.1£14.9 vyear). The data were collected using a questionnaire form that
consisted of questions concerning general characteristics of individuals, frequency of food consumption and
eating habits. Food types in the food consumption frequency were grouped together according to Nutrition
Guide for Turkey. Body weights and heights of the individuals were measured. BMI of the 55% of the
individuals participated in the study is 25 or higher than 25. The average BMI of the individuals differs
according to age, educational, marital, smoking status, parity and sleep duration {p<0.05). According to
standardized regression coefficient; factors affecting BMI in the order of importance are: age (p<0.001),
educational (p<0.001), marital (p<0.001), smoking status (p<0.05) and sleep duration (p>0.05). A statistically
significant correlation was found between BMI of participants and their habit of eating at night, appetite and
use of sweeteners (p<0.05). Individuals with BMI<25 were determined to have a lower consumption
frequency of milk and dairy products and fruits-vegetables monthly {(p<0.0%). In this study; age, educational,
marital, smoking status and sleep duration were found to affect body mass index. Analysis of genetic and
environmental factors affecting obesity is required to reveal the factors affecting body mass index of
individuals more clearly.
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INTRODUCTION

Obesity is one of the important health problems
observed worldwide (Shub et af., 2013). In developed
and developing countries, increased prevalence of
obesity is indicated in all age groups and especially in
women (Khokhar et af., 2010).

Extensive studies in Turkey also show an increase in the
prevalence of obesity in our country (Satman ef al., 2010;
Yumuk, 2005). According to the results of “Turkish
Diabetes, Hypertension, Obesity and Endocrinological
Diseases Prevalence Study Il (TURDEP-II)" obesity
prevalence increased by 44% and reached to 32%
between 1998-2010 (Satman et afl.,, 2010). The study of
“Cardiac Disease and Risk Factors in Turkish Adults
(TEKHARF)", which is also a community based study,
determined that 18.6% obesity prevalence in 1990 was
increased to 21.9% in 2000 (Yumuk, 20035).

Obesity has an important role in the development of
various chronic diseases, especially cardiological and
endocrinological diseases (Altunkaynak and Ozbek,
2006; Dressler and Smith, 2013, Goodpaster et af,
2010; Kehece et al., 2013; Nijamkin ef al, 2012). In
epidemiological studies, an important correlation was
found between obesity and mortality (Peeters ef af,
2003; Calle et al, 1999; Lee et al, 1993). In
Framingham Cardiac Study, which has an important
role in the identification of cardiovascular disease risk

factors and determination of avoidance strategies,
after 14 years of follow-up; an increase of 1 kg/m’in
body mass index (BMI) was found to increase heart
failure rate by 7% in women and 5% in men (Kenchaiah
ef al,, 2002). High BMI is also known to be correlated
with hypertension and hyperlipidemia (Brown et af,
2000).

Various factors such as eating habit {Simsek et af,
2005), educational background, socioeconomic status
(Dressler and Smith, 2013; Ball and Crawford, 2005),
working condition (Arslan and Ceviz, 2007) cultural
features of individuals are observed to have an effect on
etiology of obesity. As a result, it is stated that obesity
and obhesity induced chronic diseases can be avoided by
alteration of diet and life style in developed and
developing countries (Adriaanse et a/., 2011; Miller et al.,
2010; Sodergren ef af., 2014).

In the light of these results, this study aims to determine
the factors affecting body mass index of adults and
evaluate the eating habits of individuals.

MATERIALS AND METHODS

Participants: The study was conducted on 498 adults,
ages ranging from 20 to 85 (39.1+14.9 vyear), who
consulted the 7 health centers in the center of Ankara.
Study data was collected face to face using
questionnaire forms between June and July, 2010.
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Before the study, participants were informed about the
study and volunteers who accepted to participate in the
study were included.

Questionnaire form: The questionnaire from used in the
study includes general information about the individuals,
questions aim to determine eating habits of individuals
and the frequency of food consumption. Foods in food
consumption frequency were classified as every meal,
every day, 5-6 a week, 3-4 a week, 1-2 a week, once in
15 days, once in a month and never. Nonthly
consumptions were calculated on daily basis according
to the answers of individuals (every meal: 90
days/month, every day: 30 days/month, 5-6 a week: 23.5
days/month, 3-4 a week: 15 days/month, 1-2 a week
6.43 days/month, once in 15 days: 2 days/month, once
in a month: 1 days/month, never.0). Food types in the
food consumption frequency were evaluated and
grouped together according to Nutrition Guide for Turkey
{The Ministry of Health of Turkey, 2006).

Anthropometric measurements: Body weights of the
participants were calculated lightweight outfit on and
without shoes by a portable bhathroom scale that is
sensitive to till 0.1 kg. For height measurements,
individuals stand with their feet side by side, head, hip
and heels touching the wall and Frankfort measurement
was used (Lohman et al, 1992). Body mass index of
individuals (kg/m? were evaluated according to World
Health Organization’s (WHOQ) classification: below 18.5
underweight, 18.5-24.99 normal, 25.0-29.99 cverweight,
30.0 and above 30.0 obese (WHO, 2008).

Statistical analysis: Data obtained from the study was
evaluated using SPSS (Statistical Package for Social
Sciences) program. The study data were shown tabular
with percentage values. For the analysis of the findings,
chi-square, Independent Samples-T, One Way ANOVA
significance tests and LSD test was applied. For the
determination of the factors affecting body mass index,
multiple regression analysis was performed.

RESULTS

A total of 498 individuals, 204 men and 294 women,
participated in the study, 55.0% of them had 25 or higher
BMI. A percentage of 40.7% of men and 44.6% of women
were found to have normal body weight (Table 1).
Average BMI varies by age, educational status, marital
status, parity (p<0.001), smoking status and sleep
duration (p<0.05) (Table 2). Average BMI was found to

Table 1: BMI distribution of the participants according to gender (%)

increase with age (p<0.001), decrease with the
increasing degree of educational status and increase
with the number of births given by women. It is also
lower in single individuals compared to married or
widows. Average BMI is lower in participants with daily
sleep duration <8 h (p<0.05) and television (TV)
watching duration <2 h (p>0.05).

A statistically significant correlation (p<0.05) was found
between BMI and habit of eating at night, appetite status
(p<0.001) and use of artificial sweeteners in individuals
participated in the study (p<0.05) (Table 3).

In the study, women were found to use light products
(low-fat and/or low-sugar) more than men (respectively,
31.3%, 13.7%, X?= 20.32, p = 0.000) and among the light
products, semi-skimmed or skimmed milk and milk
products were determined to be consumed most
(69.2%).

According to standardized regression coefficient, the
relative order of importance of the factors affecting BMI:
age, educational background, marital status, smoking
status and sleep duration (Table 4). When 1 test results
regarding significance of regression coefficient were
analyzed, the effects of age, educational background,
marital status, smoking status and sleep duration on
BMI were conferred significant. Overall evaluated factors
explain 34% of BMI. It was found that the correlation
between BMI and age (r = 0.49) and educational
background (r = -0.43) was moderate; yet the level of
correlation decreased when the other variables were
maintained (respectively, r=0.35, r = -0.24).

When the food consumption frequency of the
participants were evaluated with respect to food groups;
individuals with BMI<25 in comparison with individuals
with BMI = 25.0 were determined to show less frequency
of milk and dairy products consumption (respectively,
16.0+£6.5 days/month, 17.6127.9 days/month) (p<0.05)
and fruit and vegetables (25.7+14.6 days/month,
29.2+14.3 days/month) (p<0.05) (Table 5).

DISCUSSION

Currently, obesity and obesity induced chronic diseases
are outstanding among health problems of many
countries (Nijamkin ef al., 2012). This situation led the
studies aiming avoidance and control of cbesity to come
into prominence. Throughout the world, 35% of
individuals at the age of 20 or older were indicated as
mildly fat, 11% were indicated as obese (WHO, 2008). In
this study, 37.6% of the participants were found to be
mildly fat and 17.4% to be obese. Average BMI was
found not to vary by gender (p=0.05), but to vary

Gender n Underweight Normal Owverweight Obese
Male 204 - 40.7 46.1 13.2
Female 204 34 44.6 31.6 204
Total 498 2.0 43.0 37.6 17.4
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Table 2: Factors affecting average BMI of the participants

Table 3: Average BMI wvalues according to eating habits of

o X+8D p individuals
Gender % X +5D P
Male 41.0 259439 Skipping meal
Female 59.0 259453 0.953 Yes 55.6 25.6+4.9 0.053
Age groups (years) No 44.4 26.4+4.6
20-29 35.9 22743 .47 Speed of eating
30-39 19.7 26.6+£3.1 Nomal 394 257447
40-49 19.1 27.3138 0.000 Fast 39.4 26.31+4.5 0.434
50 < 25.3 28.9+44 9° Slow 21.3 25.7+5.3
Educational status Eating night
llliterate 7.0 31.445.5° Every night 10.4 24.7+4.6
Elementary school 28.7 28.0+4.1° 0.000* Often 496 251146 0.000*
High School 39.4 24.5+4 3¢ Newver 40.0 26.9+4.7¢
Bachelors degree 26.9 245139 Appetite
Working status Hawve much appetite 315 27.614.3° 0.000*
Employment 34.9 26.1#5.2 0.301 Normal 63.3 25.3+4.7°
Unemployment 65.1 257439 Have no appetite 52 232449
How they spent their day Light products use
Standing 26.1 257+4.0 Yes 24.1 26.5¢5.3 0.196
Sitting 24.1 255442 0.920 No 75.9 25.8+4.6
Standing-sitting 49.8 258435 Artificial sweeteners use
Marital status Yes 52 28.31+4.9 0.009"
Married 61.8 27.414 3 No 948 25.8+4.7
Single 29.9 2263 .8° 0.000* *p<0.001, °p <0.05
V\'_'idOW 8.2 27.0+4.8 abcdatas that have different characters in same column are
Births number (n = 198) statistically different.
1-2 19.9 26.5+4 5%
3-4 131 28.1£3.8° 0.000* . . .
5< 68 21153 Besides education, employment status is also a factor
Smoking that affects body_ Welghts_of individuals. In a stL!dy
Never 49.4 262453 conducted on this topic, it was found that working
Former 16.1 26.744.3 0.016" women had a significantly lower body mass index and
Current : _ 345 25.14.0° better eating habits compared to housewives (Arslan
Regular physical activity and Ceviz, 2007). It is also known that obesity risk is
Yes 43.2 259448 0733 . L . .
No 558 55,844 6 higher for individuals with sedentary jobs (Mummery et
Sleeping duration (hvday) al., 2005)_. However, we fogr_1d in our study that average
<8 83.3 257+4 5 BMI and job status of participants were similar and the
>8 18.7 26.914.9 0.038" time they spent daily sitting or standing did not have an
TV watching duration (h/day) effect on BMI (p>0.05).
=2 36.1 25.7+4.5 Events such as marriage, divorce or loss of parther
2-4 36.3 26.1+4.9 0.767 hich ch th ial | ffect individuals' bod
4< 57 5 26044 8 which change the social roles affect individuals’ body

*p<0.01, "*p <005
abcdatas that have different characters in same column are
statistically different.

significantly by age, educational background, marital
status, parity (p<0.001), smoking status and sleep
duration {p<0.05).

Decrease in physical activity and slowing down of
metabolism by age or physiological alterations in
women following menopause may cause increase in
the body weight (Fouad et a/., 2006). Similar to the many
conducted studies, significant increase of average BMI
with age was determined in this study (p<0.001) (Stene
et al.,, 2001; Fouad et a/., 2006).

It was shown in the conducted studies that educational
backgrounds of individuals affect their eating habits
positively (Sharma et af., 2008; Carlsson ef af,, 2013). It
is explicitly seen in this study too that BMI of individuals
significantly decrease with increasing level of education
(p=0.001).
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weights (Ball and Crawford, 2005). It is found in this
study that single individuals have a significantly lower
BMI compared to married or widow individuals
(p<0.001). The percentage of participants who stated
that they gained weight after marriage was 31.5%. A
similar result was obtained in the NHEFS study made in
the United States of America. According to the study; in
the 10 years of follow-up, gain of weight was more
commonly observed in the women getting married and
loss of weight was more commoenly observed in men
getting divorced or becoming widow (Scbal et a/., 2003).
Pregnancy or gain of excessive weight during preghancy
triggers development of obesity especially in women
with bad eating habits (Jaakkola et al., 2013l; Rooney
and Schauberger, 2002). It is determined in our study
too that average BMI of participants significantly increase
following childbirth.

Regular physical activity is known to have an active role
in body weight control. In a study conducted on male
adolescents, it was found that physical activity hasa
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Table 4: Multiple regression analysis results with respect to evaluation of body mass index

B SE Beta t p r Partial r
Constant 27.64 1.58 - 17.45 0.000 - -
Age 0.1 0.01 0.36 8.39 0.000* 0.49 0.35
Education status -0.83 0.15 -0.23 -5.52 0.000* -0.43 -0.24
Marital status -1.45 0.27 -0.19 -5.28 0.000* -0.27 -0.23
Smoking status -0.43 0.19 -0.08 -2.181 0.030° -0.10 -0.9
Sleeping duration 0.07 0.12 0.022 0.59 0.550 0.06 0.03
R =10.584, R? = 0.341, p = 0.000 *p<0.001, *p<0.05
Table 5: Food groups consumption frequency distributions of the participants according to BMI (days/month)

X +gp (day/month)

Food groups BMI<25.0 (n:224) BMI = 25.0 (n:274) p
Milk and dairy products 16.016.5 17.617.9 0.017*
Meat and meat products 7.7+41 7.614.2 0.827
Bread and other cereals 12.545.9 12.2+5.0 0.587
Fruit and vegetables 257+14.6 29.2+14.3 0.009*
Oils 11.415.2 11.746.7 0.544
Sugar- sugar added food 23.6+13.6 24.7+17.2 0.421
* p<0.05

more prominent effect on body mass index compared to
eating habits (Al-Haifi et af, 2013). Chau ef a/. (2012)
also suggested that the total time working individuals
spend sitting daily and their physical activity habits
independently affect obesity. However, it is found in the
same study that regular physical activity habits of
individuals do not have an influence on average BMI
(p>0.05). This implies that the participants did not
perform physical activity regularly enough to affect their
body weights.

Similar to obesity, smoking is another important risk
factor for metabolic syndrome, diabetes and
cardiovascular diseases. Smoking increases insulin
resistance and results in increased of abdominal fat
deposition (Pisinger ef a/,, 2009). In addition, smokers
were shown to have lower BMI| compared to non-
smokers in  many studies despite their food
consumption is in the same level with that of non-
smokers or even slightly higher (Molarius et a/.,, 1997,
Pisinger et af.,, 2009). These findings are attributed to the
influence of nicotine in the cigarette on the various
metabolic processes in the body (Pisinger ef al., 2009).
Similarly, smokers were found to have a significantly
lower average BMI in our study too (p<0.05).

In the conducted studies the habit of eating late in
the night, which is stated to be a cause for
individuals to fail in their weight-loss diet, is suggested
to be seen commonly especially in obese individuals
(Marchesini ef al, 2013). When eating habits of
individuals participating in the study were questioned,
individuals with normal body weight were found to have
a more prominent habit of eating late in the night
(p<0.0%). This result obtained in our study suggests that
the types or the amounts of foods that the individuals
consume should be questioned as well.

In a study conducted on university students, participants
with normal BMI were found to consume light products
(low-fat and/or low-sugar) or sweeteners more in order
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to maintain their weights (Malinauskas et al., 2006). In
another performed study, the increase of weight in
individuals who used artificial sweeteners for longer
periods were observed to be greater compared to those
who did not (Fowler ef af, 2008). In this study,
individuals who use sweeteners (p<0.05) and light
products (low-fat and/or low-sugar) were determined to
have a higher average BMI (p>0.05). This suggests a
deduction can be made that light products are
consumed more with the idea that they are low-energy.
Food are divided into four basic groups as milk and dairy
products (milk, yoghurt etc.), meat group (meat, poultry,
fish, egg, legumes), bread and cther cereal group (grain
products, bread, pasta etc.) and fruit-vegetable group in
the Nutrition Guide for Turkey (The Ministry of Health of
Turkey, 2008). It is advised to consume sufficient
amount of all food groups daily for a healthy diet. In our
study, it is determined that individuals with BMI<25.0
consume dairy products 16.0+6.5 days a month and
individuals with BMI = 25 consume 17.6x7.9 days a
month (p<0.05). When fruit-vegetable consumption of
participants were compared, a similar result was
obtained as individuals with BMI<25 had a lower
consumption  frequency (2574146  days/month,
29.2414.3 days/month; p<0.05). In a study conducted in
Syria, it was found that individuals with BMI <25 had a
higher frequency of fruit-vegetable consumption (IM et
al., 1993). In addition, participants in both groups were
determined to have a high frequency of sugar and
sugared food consumption (23.6113.6, 24.7+17.2;
p>0.05)

In this study, frequency of food consumption individuals
in the last 8-month period were recorded but their
consumption amounts were not questioned. For this
reason, whether their food consumption was in the
suggested level or not was not evaluated. However, the
fact that the individuals did not consume 4 basic food
groups every day suggests that they did not meet their
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needs adequately. Food consumption records of
individuals should be taken in the further studies.

Conclusion: In this study, it is determined that age,
educational background, marital status, smoking status
and sleep duration could explain 34% of the mean hody
mass index of individuals. Genetic and environmental
factors that have an influence on obesity are needed to
be studied in order to more clearly present the factors
that affect individuals’ body weight.
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